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PROBLEM TO BE SOLVED: To improve the problem of the luminance of 
illuminating light which is generated from a light guide plate becomes 
ununiform, depending on the place when a light-emitting source, such as an 
LED is arranged extremely close to the light guide plate in order to raise 
luminance of illuminating light in a surface illuminant source of an edge light 
system. 

SOLUTION: In the light guide plate 1 , which is composed of a plate-like 
translucent material and which exits surface illuminating light 15 from the main 
surface 1 b to an object 7 to be illuminated by changing the optical path of light 
from the light-emitting source 2 arranged facing the side surface, projecting and 
recessing parts are provided in the side surface 1 c of the light guide plate 
facing the light-emitting source 2. 
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(54) LIGHT GUIDE PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
problem of the luminance of illuminating light 
which is generated from a light guide plate 
becomes ununiform, depending on the place 
when a light-emitting source, such as an LED is 
~irri^rig?d~e^¥m"ely close to the light guifle plate ' 
in order to raise luminance of illuminating light in 
a surface illuminant source of an edge light 
system. 

SOLUTION: In the light guide plate 1, which is 
composed of a plate-like translucent material 
and which exits surface illuminating light 1 5 from 
the main surface 1b to an object 7 to be 
illuminated by changing the optical path of light 
from the light-emitting source 2 arranged facing 
the side surface, projecting and recessing parts 
are provided in the side surface 1 c of the light guide plate facing the light-emitting 

source 2. 
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[Claim(s)] 

[Claim 1] • „;^„,i a ritu in the side of the aforementioned luminescence light 

The light guide plate charactenzed by preparing rregulanty m the wte * ^cent materia, of a 

source and the light guide plate which counters ,n *e , pjd. p.a ^ ^ which countered ^ 

lighting object 

SeT^anty prepared in the side of the aforementioned light guide plate is a light guide plate according to c.aim 
1 characterized by the bird clapper from two or more uniform pnsm. 

direction crossing diagonally being two or more circular slots or a sal.ent 

Se'Ltanty prepared in the side of the aforementioned light guide plate is a light guide plate according to claim 
1 characterized by being a uniform or uneven cnmp. 

Se afolentioned luminescence light source is a light guide plate according to c.aim 1 to 6 characterized by the 
bird clapper from one piece or two or more Light Emrtbng D.odes. 

[° laim 8] .. . . . .u.„ c * 8 ^ z . d b „ staining in two or more aforementioned Light Emitting 

The light guide plate according to c.a.m 7 end «c.e. .z~a a, c.ma. s 
Diodes Light Emitting Diode from which the luminescent color dtffers. 

[Detailed Description of the Invention] 

[0001] 

panel from a tooth back. 
[0002] 

T^XZ^«* -p.. which moreover has a ^J* — ^ T " 
display of the information machines and equipment ^^^j^T^J^fcHfc. light source which 
portable telephone, small [ like cellular phone TV 1 and a * ^ and 

irradiates a liquid crystal pane, over the ^^^^^^^ Emitting Diode (light 



r; i 



1 1' 

light of the shapFbf a 1 field which irradiates a liquid crystal panel is common. In this, the source of luminescence 
takes especially in recent years for the purpose of small [ further ], and thin-shape-izing and reinforcement and 
many field-like light sources using Light Emitting Diode etc. are used increasingly. 

[0003] Drawing 6 is drawing showing composition, although conventionally known in the field-like light source of the 
edge light method which comes to allot two or more sources of luminescence, such as Light Emitting Diode [ twist 
/ in this way ], to the side of a light guide plate, and it is an A-A cross section / in / (a) / (a) and / in (b) ]. / a 
plan 

[0004] In drawing 6 , 1 10 is the field-like light source and has three Light Emitting Diodes102 as a light guide plate 
101 and a source of luminescence. The light guide plate 101 is carrying out the abbreviation rectangular 
parallelepiped configuration with the tabular which consists of translucent part material, such as transparent and 
colorless plastics material, set the principal plane of one of these to optical outgoing radiation side 101b, and in this 
optical outgoing radiation side 101b and the field which counters As a means for turning and reflecting the light 
from the source of luminescence in the aforementioned optical outgoing radiation side 101b, light reflex side 101a 
which has two or more minute crimp or two or more semi-sphere-like dots etc. is formed in the front face. The 
mirror finish of the optical outgoing radiation side 101b is carried out 101c, 101d, 101e, and 101f are the sides of a 
light guide plate 101, and the mirror finish is carried out Three Light Emitting Diodes102 are arranged in the 
position which is supported by the Light Emitting Diode substrate 1 03 and counters one side 1 01 c of a light guide 
plate 101. 

[0005] If predetermined current is supplied to Light Emitting Diode102 from the drive circuit which is not 
illustrated, light will be emitted and Light Emitting Diode 102 will carry out outgoing radiation of the light of a 
predetermined color. The outgoing radiation light from Light Emitting Diode102 goes into a light guide plate 101 
from aforementioned side 101c. As shown in drawing 6 (b), while repeating total reflection or a scattered reflection 
in light reflex side 101a which is total reflection and an inferior surface of tongue in optical outgoing radiation side 
101b which is the upper surface (a great portion of light) As shown in drawing 6 (a), it goes on toward 1 01d of 
sides, 101f, or 101e, and it is reflected on these sides, and goes on toward other sides, and the path of the advance 
spreads in a light guide plate widely. The light reflected or refracted by the crimp prepared in light reflex side 101a 
which is the base of a light guide plate 101 carries out outgoing radiation outside as a lighting light 105 from optical 
outgoing radiation side 101b which is the upper surface of a light guide plate in the case of such propagation. The 
lighting light 105 which carried out outgoing radiation outside illuminates a liquid crystal panel 107 from behind, as 
shown in (b). 

[0006] 

[Problem(s) to be Solved by the Invention] 

It is desirable to make small distance (d) of Light Emitting Diode102 and a light guide plate 101 as much as possible 
here, as shown in drawing 6 , for raising the luminosity of the lighting light 105. It is because the solid angle of a 
light guide plate 101 to Light Emitting Diode102 increases and the flux of light of Light Emitting Diode102 which 
carries out incidence to a light guide plate 101 increases so that distance is made small. However, the following 
problems will be produced, if the aforementioned distance d is made small and it goes. 

[0007] The light which carried out incidence to opposite side 101c of luminescence of Light Emitting Diode102 
penetrates the opposite side concerned by refraction, and it carries out outgoing radiation into a light guide plate 
101. Under the present circumstances, since the refractive index of air was 1. when the relation between an 
incident angle theta 1 and the outgoing radiation angle theta 2 sets the refractive index of a light guide plate to n2, 
it is sintheta1x1= by the theorem of Snell. sintheta2xn2 ..... (1) 

There is ******, the refractive index n2 of the light guide plate 101 which consists of plastics material etc. is 1.53, 
and since it is size, the outgoing radiation angle theta 2 serves as [ refractive index / of air / 1 ] smallness from an 
incident angle theta 1 from (1) formula. Here, the outgoing radiation angle theta 2 does not exceed, critical angle 
thetac (equivalent to the outgoing radiation angle theta 2 in incident angle theta1=90?), for example. 39?. decided 
by the refractive index n2 of a light guide plate 101. In this example, for the directivity of Light Emitting Diode102, 
the crevice between light guide plates, etc., as shown in drawing 6 (a), the field of the incidence of the substantial 
incident light si to ON light side 101c serves as a portion near the portion which counters Light Emitting Diode102 
from Light Emitting Diode102, and as for the maximum of an incident angle theta 1. 90? twist also becomes small a 
little. Therefore, the outgoing radiation angle theta 2 of outgoing radiation light is restricted to the range of a value 
smaller than critical angle thetac. Thus, the root of propagation of the light in the light guide plate 101 interior will 
be restricted [ near the side 101c ] in the splay part G opened from the portion near the opposite section at the 
angle smaller than critical angle thetac to Light Emitting Diode102 among side 101c at the flabellate. Therefore, as 
shown in drawing 6 (a), near the side 1 01 c of a light guide plate 1 01 , the latus blank portion H of the shape of a 
triangle in which the aforementioned splay part G is adjoined and the propagation root of light does not exist is 
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produced and -J&tji* there is a crimp in base 101a etc. in this blank portion H the outgo.ng rad.at.on of a 
direct lighting light (105) - there is nothing - from the aforementioned splay part G - turning - crowded - 
being crowded - a produced-like secondary outgoing radiation light turns into lighting light Therefore, the 
brightness of the lighting light of a blank portion falls more sharply than the brightness of the lightmg l.ght for a 
splay, and produces the ununiformity of the brightness of lighting light 

[0008] Thus, in the light guide plate used for the field-like light source of the conventional edge light method, if 
sources of luminescence, such as Light Emitting Diode, are made to approach a light guide plate as much as 
possible in order to raise the luminosity of the lighting light which carries out outgoing rad.abon from a light gu.de 
plate the problem that the brightness of the above lighting light is uneven will be produced, this invention makes it 
a technical problem to improve this problem. That is. this invention is in the state where sources of luminescence, 
such as Light Emitting Diode, were made to approach a light guide plate as much as poss.ble. and let it be the 
offering-light guide plate of the field-like light source which can make brightness of lighting l.ght uniform enough 
purpose. 

[0009] 

[Means for Solving the Problem] 

L the light guide plate which this invention consists of a translucent matena. of a tabular as the st means ,« order 
to solve the above-mentioned technical problem, and carries out optical-path convers.on of the light from the 
luminescence light source which countered the side and was arranged, and carries out outing rad.at.on of the 
field-like lighting light from the principal plane to a shell lighting object, it is charactered by prepanng .rregulanty 
in the side of the aforementioned luminescence light source and the light guide plate which counters. 

[0010] In order to solve the above-mentioned technical problem, irregularity which prepared this invention in the 
side of the aforementioned light guide plate in the 1 st means of the above is characterized by the b.rd clapper from 
two or more uniform prism as the 2nd means. 

[001 1] In order to solve the above-mentioned technical problem, this invention is characterized by having extended 
the aforementioned prism in the thickness direction of a light guide plate or this, and the direction cross.ng 
diagonally in the 2nd means of the above as the 3rd means. 

[001 2] In order to solve the above-mentioned technical problem, irregularity which prepared this invention in the 
side of the aforementioned light guide plate in the 1st means of the above is characterized by the cross secfons 
extended in the thickness direction of a light guide plate or this, and the direction cross.ng diagonally being two or 
more circular slots or a salient as the 4th means. 

[0013] In order to solve the above-mentioned technical problem, it is characterized by being a crimp uniform [ the 
irregularity which prepared this invention in the side of the aforementioned light guide plate ,n the 1st means of the 
above ], or uneven as the 5th means. 

[0014] In order to solve the above-mentioned technical problem, this invention is ^acterized I fay tte dtoo. of 
L aforementioned luminescence light source and a .ight guide plate being the fo.low.ng (1 /2) of the th.ckness of a 
light guide plate in either the 1 st means of the above, or the 5th means as the 6th means. 

[0015] In order to solve the above-mentioned technical problem, in either the 1st means of the above, or the 6th 
means, the aforementioned luminescence light source is characterized by the bird clapper from one piece or two or 
more Light Emitting Diodes by this invention as the 7th means. 

[0016] In order to solve the above-mentioned technical problem, this invention is characterized by containing in 
two or more aforementioned Light Emitting Diodes Light Emitting Diode from which the luminescent color drffers in 
the 7th means of the above as a means of the octavus. 



[0017] 

[Embodiments of the Invention] . 
The field-like light source app.ied to the gestalt of operation of the 1st of this invenbon below based. >n a draw.ng 
is explained. Drawing 1 is drawing showing the composition of the field-like l.ght source of an edge l.ght method 
using the light guide plate concerning the gestalt of this operation, (a) is a plan and (b) ,s the A-A cross secbo of 
(a) In dra Jng V. 10 is the field-like light source and has three Light Emitting D,odes2 as a light guide plate 1 and a 
source of luminescence. A light guide plate 1 consists of plastics material which has a translucency. the 
abbreviation rectangular parallelepiped configuration is carried out with the tabular a m.rror fin.sh is made and 
upper surface 1b which is the principal plane of one of these has become an optcal outgo.ng rad,at.on s.de. As a 
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f or making th^ aforementioned upper surface 1b turn and reflect the light which entered in the light guide 

plate 'l in upper surface lb and inferior-surface-of-tongue la which counters from Light Emitting Diode2 which is 
a source of luminescence, two or more minute crimp or two or more semi-sphere-like dots etc. are prepared in the 
front face, and inferior-surface-of-tongue la has become a light reflex side. 7 is a liquid crystal panel and is 
arranged in upper surface lb of a light guide plate 1, and the position which counters. 

[0018] 1c 1d, 1e, and 1f are four sides of a light guide plate 1, and if ON light side 1c is countered, Light Emitting 
Diode2 is arranged. Three Light Emitting Diodes are supported and arranged in the position where the distance d 
with side 1c becomes very short by the Light Emitting Diode substrate 3, and the aforementioned distance d is d< 
(t/2), when thickness of a light guide plate is set to t It sets for the example shown in drawing 1 . and is d=t/4. It is 
a grade It considered as such contiguity arrangement for raising the luminosity of the lighting light which cames 
out outgoing radiation from a light guide plate 1, and, for that, it is desirable to make small distance (d) of Light 
Emitting Diode102 and a light guide plate 101 as much as possible. It is because the solid angle of a light guide 
plate 1 to Light Emitting Diode increases and the flux of light of Light Emitting Diode2 which carries out incidence 
to a light guide plate 1 increases so that distance is made small. 

[0019] Drawing 2 is the enlarged view of the B section of drawing 1 . (a) is a plan and (b) is the perspective diagram 
of ON light side 1c. As shown in drawing 2 , the heights Id of the shape of two or more prism which runs in the 
thickness direction of a light guide plate are uniformly distributed over ON light side 1c of a light guide plate 1. and 
irregularity is formed, here - between heights 1c1 and heights 1c1 - the direction of the thick taste of a light 
guide plate 1 — abbreviation — it is the flat-surface section 1c2 of two or more shape of parallel ** These 
irregularity 1c1 of side 1c and the front face of 1c2 serve as a mirror finish, other sides 1d, 1e. and 1f of the light 
guide plate 1 shown in drawing 1 - respectively - upper surface lb - abbreviation - it consists of a flat 
surface without perpendicular irregularity, and the mirror finish of those front faces is carried out 

[0020] In the above-mentioned composition, if predetermined current is supplied to Light Emitting Diode2 from the 
drive circuit which is not illustrated, light will be emitted and Light Emitting Diode2 will carry out outgoing rad.at.on 
of the light of a predetermined color, for example, abbreviation white. As the outgoing radiation l.ght from Light 
Emitting Diode goes into a light guide plate 1 from aforementioned ON light side 1c and it is shown in drawing 1 (b), 
while repeating total reflection or a scattered reflection in light reflex side 1 a which is total reflection and an 
inferior surface of tongue in optical outgoing radiation side 1b which is the upper surface (a great portion of l.ght) 
As shown also in below-mentioned drawing 3 . it goes on toward 1 d of sides, f. or e, rt carries out [ that a part .s 
reflected on these sides, etc. and ], and the path of the advance spreads in a light guide plate widely. The light 
reflected or refracted by the crimp which consists of many dot-like hollows or semi-sphere-like dots etc. wh.ch 
were prepared in the light reflex side which is inferior-surface-of-tongue la of a light guide plate 1 cames out 
outgoing radiation outside as a lighting light 15 from the optical outgoing radiation side which .s upper surface lb of 
a light guide plate in the case of such propagation. The lighting light 15 which carried out outgoing rad.at.on outside 
illuminates a liquid crystal panel 7 from behind, as shown in drawing 1 (b). 

[0021] The great portion of light which carried out outgoing radiation from Light Emitting Diode reaches side 1c of 
a light guide plate 1 in the case of the above-mentioned lighting. Since the distance d of Light Emitting D,ode2 and 
cide 1c is small as much as possible as mentioned above in this, the aforementioned outgoing rad.at.on l.ght is 
because side 1c is enough reached in the range of a latus solid angle, the material of the light guide plate 1 in the 
gestalt of this operation - for example, those with a polycarbonate, in this case a refractive index 1.53 it is 
critical angle thetac - abbreviation It comes out thetac=39. As shown in drawing 2 , the behavior about a beam of 
light si which carries out incidence to the flat-surface section 1c2 among the beams of light which reached s.de 
1 c is the same as that of the case of the conventional light guide plate already explained using drawing 6 . and 
abbreviation, and omits explanation. Next before explaining the behavior of a beam of light s2 wh.ch cames out 
incidence to the heights Id of ON light side 1c, general explanation is given per inclination of change of the 
outgoing radiation angle theta 2 accompanying change of an incident angle theta 1. Deflection of the refraction 
which is a difference with the outgoing radiation angle theta 2 about what has the small incident angle theta 1 
when the incidence of light is made to a member with a refractive index higher than 1 like the light guide plate of 
this example out of air delta theta=theta 1-theta2 It is small and there is outgoing radiation light in the direction 
near extension of an incident light On the other hand, if an incident angle theta 1 becomes large, aforementioned 
deltatheta which is the deflection of refraction will become large, and outgoing radiation light takes the angle which 
inclined greatly towards the inside from extension of an incident light The principle of Snell shown in (1) formula 
can explain this reason. That is, it is the angle of deflection when an incident angle theta 1 is 90? according to the 
(1) formula delta theta=theta 1-theta2 It is set to 90?-thetac (critical angle), for example, om.ts. Although rt 
becomes deltatheta=50?. if an incident angle theta 1 decreases, angle deltatheta of deflection will also decrease 
and an incident angle theta 1 will approach 0?. angle deltatheta of deflection will also approach 0?. 



[0022] Here, Beam of light which carried out incidence to the prism side of the he.ghts 1 cl of ON light 

ide lo the outgoing radiation W theta 2 can be conventionally increased effectively accord.ng to the effect of 
*e tilt angle alpha of the field. This reason is actual incident angle thetale in the aforement.oned pnsm s.de even 
tftiYe incident angle [ incident angle / of an incident light s2 ] theta 1 on the basis of the aforement.oned flat- 
surface section 1c2 is size comparatively, theta! e=theta 1-a. P ha Since it becomes and remari<ab>e reduction .s 
carried out rather than theta 1 It is because angle deltatheta of deflection also decreases and the d.rection of 
outgoing radiation light turns into a direction near extension of an incident light s2 by the above-mentioned 
principle. Therefore, if the tilt angle alpha of the aforementioned prism side , set up appropnately everr tine range 
which exceeds critical angle thetac for the outgoing radiation angle theta 2 on the bas.s of *e field of the flat 
rice section 1c2 can fully be increased. If the above is summarized. * will set m the gestalt of th,s operation. 
ON light side 1 c according to the effect of the inclination of the prism side in the he.ghts 1 c of the shape of 
established prism The outgoing radiation angle theta 2 can be conventionally increased also to a beam of l.ght w.th 
ti, la^e i c ent angle theta 1 which carries out incidence to ON light side 1 c. and the angle range of the o^go.ng 
Nation it to thelht guide plate 1 interior can be increased about the whole ON light side 1 c more sharply 
than before as a result In addition, since the field of the prism which is plane of .nc.dence .s extended [ 
abbreviation ] in the direction of the thick taste of a light guide plate 1 . refraction d.stnbutes up and down, com.ng 
out out of a light guide plate 1 immediately has few beams of light which carried out .nc.dence to the .ntenor of 
pL-like heights 1o1 she... and where the inside of a light guide plate 1 is spread w.de y. they are changed nto 
Sting light Such an effect may be acquired even when the prism side crosss diagonally ,n the d.rection of the 
thick taste of a light guide plate. 

[0023] Drawing 3 is the plan showing the distribution state of the optical propagation way inside the light guide 
Plate in the gestalt of operation of**** 1- Since incidence of the incident light ,s substantially earned out to a 
£ guide plate 1 in the range near the opposite section of Light Emitting Diode like the conventional fie.^ke 
St fource shown in drawing 6 . although the width of face of the field at the time of leaving of 11 s of optical 
propagation ways is the same as usual the principle which described above the d.rection of [ .n the case of tine 
tart f 11s of optical propagation ways ] - the an^e range - critica. angle thetac - exceeding - tine ^former 
rather - the latus angle range - ** - it has become Therefore, the ex.stence reg,on G1 of 11 s of optical 
propagation ways near the side 1c has spread conventionally. 1 1 s of optical propagation ways does not ex.st . ■ *. 
ide of an existence region G1. but although there is a blank field HI lighting hght ( 5) ^""^J^ ] 
outgoing radiation directly, only the part in which the existence reg.on spread .s reducing the blank field sharply 
rather Ln the case of the conventional light guide plate shown in drawing 6 . In add.tion. there .s a enmp .n the 
base also in the blank field HI. and outgoing radiation of the lighting light is indirectly earned out .n an operation of 
the crimp of the base also in the blank field H1 in response to the-like secondary wraparound --editing from 
IpersTn of the light by the crimp of the base of an existence region G1. However, brightness fell sharply y most 
in which a blank field includes the oenter section with latus like before, and the unun.forrnrty wrth remarkable 
brightness was brought about However, in the gestalt of this operation, the brightness of ghting hght depended for 
the size of the blank field H1 being fully narrower than before, turning, and crowding .s seldom , fall.ng as compared 
wi* the brightness of an existence region G1 . Therefore, the brightness of the lighting l.ght 1 5 becomes unrform 
substantially also [ near the ON light side 1c of a light guide plate 1 ]. 

[0024] Therefore, in order to make lighting light bright when according to the gestalt of operatic ^ of **** 1 the 
side of a light guide plate is approached extremely and Light Emitting D.ode has been arranged, the homogeneity of 
til brightnVss^f the lighting light which carries out outgoing radiation from ** light gu.de plate can be ra,ed mor 
effectively than before. ** Thereby, the display quality of the panel illuminated can be ra.sed. In add.t.on. the same 
effect is acquired, even when this invention uses only one Light Emitting Diode depending on the configuration of 
not only this but a light guide plate, although two or more Light Emitting Diodes were used as a source of 
luminescence in the gestalt of operation of **** 1 . Moreover, even if the lum.nesoent color of two or more Ught 
Emitting Diodes is the thing of the luminescent color from which not only the same color but R, G, B. etc. d-ffered, 
its homogeneity of the brightness of the lighting light by color mixture improves conventionally. 

[0025] The light guide plate applied to the gestalt of operation of the 2nd of inVenti °^ ^ 
drawing is explained. Drawing 4 is the partial enlarged view showing the compos.t,on near the ON light s de of the 
e d- i^t source of an edge light method using the light guide plate concerning the gestalt of operatior , o **** 
2 (a) is a plan and (b) is the perspective diagram of the ON light side. In addition, tine '« 
f e d-like light source concerning the gestalt of operation of **** 2 and the s.gn of a member are the same a hat 
of the case of the field-like light source shown in drawing 1 except for the aforementioned opt .ca. .nc.dence , e. 
As shown in drawing 4 , two or more slots 1c3 where the cross section extended .n c rf 

light guide plate is circular are distributed over abbreviation homogene.ty, and are establ, hed .n ON l.ght s.de 1c 
a light guide plate 1. It is the flat-surface section 1c4 between the slot 1c3 and the slot 1c3. 



[0026] Although We ffars basil<aris ossis occipitalis and the flat-surface section 1c4 of a slot 1c3 are penetrated 
and it is refracted from Light Emitting Diode2 among the light which reached ON light side 1c as shown in drawing 
4 (a), the behavior of the incident light explained in the conventional example shown in drawing 6 is the same, and 
omits explanation. About the beam of light which carries out incidence to the flank of a slot 1c3, the angle range of 
the outgoing radiation [ try ] angle on the basis of the flat-surface section 1 c4 can be extended by the same 
principle exceeding a critical angle more sharply than before as fundamentally as the effect of the inclination of 
plane of incidence having already explained in the 1st operation gestalt In addition, it is changed into lighting light, 
after it being scattered about up and down and coming out out of a light guide plate 1 by refraction immediately, 
since the field of the slot which is plane of incidence has become in the direction of the thick taste of a light guide 
plate [ abbreviation ] had few beams of light which carried out outgoing radiation to the interior of a light guide 
plate 1 from the slot 1c3 and they have spread the inside of a light guide plate 1 widely. Thus, also in the gestalt of 
operation of**** 3, like the case of the gestalt of the 1st operation, the existence region (G1) of the optical 
propagation way in the light guide plate 1 near the ON light side 1c can be extended more sharply than before, and 
the blank field (H1) which was shown in drawing 1 and where an optical propagation way does not exist can be 
reduced conventionally. Therefore, the gestalt of operation of **** 2 also has the already explained same effect as 
the gestalt of the 1st operation. 

[0027] in addition — although illustration is omitted — as the modification of the gestalt of operation of **** 2 — 
a cross section — it is circular and there are some which have two or more heights of the shape of boiled fish 
paste extended in the direction of the thick taste of a light guide plate An incident light can be made to be able to 
penetrate in the latus angle range in boiled-fish-paste-like heights also in this case, and the same effect as the 
gestalt of the 2nd operation can be acquired. 

[0028] The light guide plate applied to the gestalt of operation of the 3rd of this invention below based on a drawing 
is explained. The gestalt of operation of **** 3 is related with the example which prepared irregularity, such as 
various kinds of crimps, in the ON light side of a light guide plate 1. Drawing 5 is the partial expansion perspective 
diagram of ON light side 1c which shows configurations, such as various kinds of crimps, to the gestalt of the 3rd 
operation. Drawing showing the crimp in which (a) has the hollow 21 of many minute semi-spheres, drawing showing 
the crimp in which (b) has the heights 22 of much shape of a minute semi-sphere, Drawing showing the crimp in 
which (c) has the hollow 23 of much shape of a minute pyramid, drawing showing the crimp in which (d) has the 
heights 24 of much shape of a minute cone, and (e) are drawings showing the crimp which has the heights 25 of 
much shape of a minute pyramid. Although (f) cannot be called crimp, it is drawing showing the irregularity 26 of 
the shape of a hairline mentioned later. In addition, the composition of the whole field-like light source using the 
light guide plate concerning the gestalt of operation of **** 3 is the same as that of the case of the field-like light 
source shown in drawing 1 except for the aforementioned optical incidence side. 

[0029] In these crimps, by the gap tilt effect of the plane of incidence of the inside of the hollow, the incident light 
which arrived at the semi-sphere-Iike hollow 21 and the ******-like hollow 23 is the principle same with having 
already explained, and can make size the outgoing radiation angle of the outgoing radiation light to the light guide 
plate 1 interior. Moreover, there is same inclination by the gap tilt effect of plane of incidence also about the 
incident light which reached the semi-sphere-like heights 22, the cone-like heights 24, and the pyramid-like 
heights 25. Thus, about the outgoing radiation light of the outgoing radiation inside [ by the optical refraction which 
reached ON light side 1 c by which this crimp processing was made ] a light guide plate, when it sees as a whole, it 
becomes possible to extend more sharply than this conventionally the angle range of the outgoing radiation light 
restricted to below the critical angle. Therefore, equalization of the brightness of lighting light which carries out 
outgoing radiation from a light guide plate conventionally is improvable with the principle same with having already 
explained. 

[0030] In addition, there are some which consist of a hollow of the shape of much cone in addition to this as a 
configuration of a crimp although illustration is omitted. Although the heights or the hollow of the same size was 
uniformly arranged about the configuration of the crimp of ON light side 1c described so far as shown in drawing 5 
(a), (b), (c), (d), and (e) The configuration of the crimp concerning this invention has the same effect as the 
aforementioned crimp, when the heights or the hollow of not only this but an uneven size is arranged irregularly. 
[0031] Next, although drawing 5 (f) cannot say it as a crimp, it is the perspective diagram showing the crevice 26 
(or you may be heights.) where the hairline configuration prepared in ON light side 1 c is irregular. The same 
improvement effect as abbreviation is given for the same operation to nothing and a light guide plate by the same 
principle as fundamentally as ON light side 1c in which ON light side 1c which has the crevice (or heights) 26 of 
this hairline configuration also has the aforementioned crimp. 

[0032] 

[Effect of the Invention] 



As explained .abovs, irj order to raise the luminosity of the lighting light which carries out outgoing radiation from a 
light guide plate in the field-like light source of an edge light method according to this invention, when sources of 
luminescence, such as Light Emitting Diode, are made to approach a light guide plate as much as possible, the 
homogeneity of the brightness of the lighting light which carries out outgoing radiation from ** light guide plate is 
raised conventionally, things are made and the display quality of the panel which can ** Come, is alike and is 
illuminated more can be raised. 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the composition of the field-like light source using the light guide plate 
concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the enlarged view of the B section in drawing 1 . 

[Drawing 3] It is the plan showing the distribution state of the optical propagation way inside the light guide plate 
used for the field-like light source shown in drawing 1 . 

[Drawing 4] It is drawing showing the configuration of the ON light side of the light guide plate concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 5] It is drawing showing the configuration of the ON light side of the light guide plate concerning the 
gestalt of operation of the 3rd of this invention. 

[Drawing 6] It is drawing showing the composition of the field-like light source using the conventional light guide 
plate. 

[Description of Notations] 
1 Light Guide Plate 
1c ON light side 
1c1 Prism-like heights 

1 c2, 1 c4 Flat-surface section 
1c3 Slot 

2 LED 

3 Light Emitting Diode Substrate 
7 Liquid Crystal Panel 

10 Field-like Light Source 

11s Optical propagation way 

1 5 Lighting Light 

21, 22, 23, 24, 25 Crimp 

26 Hairline 

G1 Existence region 

H1 Blank field 



